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FOREWORD 

This  document  is  a  preliminary  report  which  summarizes  the  1991  Niagara  River  Mussel 
Biomonitoring  Survey.  The  preliminary  results  have  been  summarized  (with  the  exception 
of  the  PAH  analysis  which  have  not  been  completed),  for  release  to  the  scientific  community 
and  the  public  involved  in  the  Niagara  River  Toxics  Management  Plan  and  the  Niagara 
River  Remedial  Action  Plan.  Since  this  is  a  preUminary  summary  report,  statistical  analysis 
of  the  data  has  not  been  completed  to  date. 

The  study  was  designed  to  identify  sources  of  contamination  along  the  Niagara  River.  The 
results  are  useful  to  spatially  compare  the  relative  contribution  of  contaminants  to  the  river 
from  individual  point  and  non-point  sources. 

The  data  generated  by  the  1991  Niagara  River  Biomonitoring  survey  augments  ongoing 
Niagara  River  Toxics  Management  Plan  programs  by  pro\'iding  information  on  contaminant 
levels  in  the  river  between  Fort  Erie  and  Niagara-on-the-Lake. 


EXECUTIVE  SUMMARY 

This  preliminary  summary  presents  the  results  of  the  1991  mussel  biomonitoring  survey  with 
the  exception  of  the  tissue  analysis  for  polycyclic  aromatic  hydrocarbons  (PAHs)  which  have 
not  been  completed  by  the  laboratory  to  date.  Caged  mussels  were  exposed  to  the  Niagara 
River  for  three  weeks  in  July /August  1991  and  then  the  tissues  were  analysed  for  a  variety 
of  contaminants  (organochlorinated  pesticides,  PCBs,  industrial  chlorinated  compounds, 
chlorinated  benzenes  and  metals).  Sampling  stations  were  located  at  the  mouth  of  several 
tributaries  and  near  known  industries  and  disposal  sites  on  the  Canadian  and  American  side 
of  the  river. 

The  data  support  conclusions  derived  from  previous  Ontario  Ministry  of  the  Environment 
biomonitoring  surveys  regarding  the  source  of  most  contaminants  to  the  Niagara  River 
(Richman  1992).  With  the  exception  of  a  few  organochlorine  pesticides  and  trace 
concentrations  of  PCBs  at  three  sites,  contaminants  were  not  detected  in  mussels  placed  at 
stations  on  the  Canadian  side  of  the  Niagara  River.  Several  chlorinated  benzenes,  PCBs, 
organochlorine  pesticides,  dioxins  and  furans  were  detected  in  mussels  at  most  sites  on  the 
American  side  of  the  river.  Most  notably;  the  Pettit  Flume,  102nd  Street  landfill  site,  Gill 
Creek,  several  sites  in  the  vicinity  of  Occidental  Chemical  Corporation's  Buffalo  Avenue 
Plant  and  Two  Mile  Creek.  Previous  survey  have  found  several  contaminants  at  Bloody  Run 
Creek,  however,  mussels  deployed  at  this  station  on  two  occasions  disappeared  so  no  data 
is  available  for  1991.  The  high  concentration  of  2,3,7,8  tetrachlorinated  dibenzo-p-dioxin 
(120  ppb)  (the  most  toxic  dioxin  compound)  found  in  sediment  collected  from  Bloody  Run 
Creek  is  of  particular  concern.  The  high  concentrations  of  chlorinated  benzenes  in  mussels 
exposed  to  the  Pettit  Flume  are  noteworthy,  as  are  PCB  concentrations  in  the  ppm  range 
in  mussels  exposed  at  Gill  Creek.  The  survey  results  identify  the  American  side  of  the 
Niagara  River  as  the  source  of  most  organic  compounds  to  the  river. 

Future  biomonitoring  surveys  will  include  a  few  new  stations  on  the  Canadian  side  at  several 
sewage  treatment  plants  and  on  the  American  side.  Further  investigation  of  the  storm  sewer 
in  the  vicinity  of  Occidental  Chemical  Corp.  Buffalo  Avenue  plant  will  indicate  the  source 
of  contaminants  to  the  sewer.  The  success  of  the  recent  remediation  ^activities  at  Gill  Creek 
will  be  assessed  in  the  next  survey. 


SUMMARY  OF  THE  1991  MAGARA  RIVER  MUSSEL  BIOMONITORING  DATA 


This  summary  presents  the  preliminary  results  of  the  1991  mussel  biomonitoring  survey  with 
the  exception  of  the  tissue  analysis  for  polycychc  aromatic  hydrocarbons  (PAHs)  which  have 
not  been  completed  by  the  laboratory  to  date.  Caged  mussels  were  exposed  to  the  Niagara 
River  for  three  weeks  in  July/ August  1991  and  then  the  tissues  were  analysed  for  a  variety 
of  contaminants  (organochlorinated  pesticides,  PCBs,  industrial  chlorinated  compounds, 
chlorinated  benzenes  and  metals.  Sampling  stations  were  located  at  the  mouth  of  several 
tributaries  and  near  known  industries  and  disposal  sites  on  the  Canadian  and  American  side 
of  the  river.  Caged  mussels  were  deployed  at  Bloody  Run  Creek  on  two  separate  occasions, 
however,  in  both  cases  the  cages  disappeared. 

The  study  was  designed  to  identify  sources  of  contamination  along  the  Niagara  River.  The 
results  are  useful  to  spatially  compare  the  relative  contribution  of  contaminants  to  the  river 
from  individual  point  and  non-point  sources  and  to  assess,  in  general,  temporal  trends. 
Detailed  analysis  of  contaminant  loadings  is  not  possible  due  to  the  short  (three  week) 
exposure  period  of  the  mussels. 

The  success  of  remediation  of  non-point  sources  such  as  hazardous  waste  sites  by 
contaiimient  of  contaminants  or  contaminant  removal  can  be  assessed  by  the  biomonitoring 
study  to  determine  if  these  sites  are  still  leaching  contaminants  into  the  river. 

The  data  generated  by  the  1991  Niagara  River  Biomonitoring  survey  augments  ongoing 
Niagara  River  Toxics  Management  Plan  programs  by  providing  information  on  contaminant 
levels  in  the  river  between  Fort  Erie  and  Niagara-on-the-Lake. 


RESULTS 

Organochlorine  Pesticides  and  PCBs 

With  the  exception  of  trace  concentrations  of  organochlorine  pesticides  (pp'DDD  and 
pp'DDE)  and  PCBs  (polychlorinated  biphenyls)  at  three  stations,  contaminants  were  not 
present  in  mussels  exposed  at  any  stations  sampled  on  the  Canadian  side  of  the  river.  Three 
new  stations  were  added  to  the  survey  in  1991;Upper  Lyons  Creek,  the  Whirl  Pool  and 
along  the  shoreline  at  Queenston. 

Concentrations  of  PCBs  in  mussels  on  the  Canadian  side  were  low  when  compared  with 
concentrations  detected  in  mussels  placed  on  the  U.S.  side  of  the  river.  PCBs  were  detected 
in  one  mussel  at  trace  concentrations  at  Fort  Erie  (21  ng/g)  and  in  one  of  the  three  mussels 
exposed  in  the  Welland  River  at  Port  Robinson  (28  ng/g).   Higher  concentrations  (mean 


[Standard  Deviation]  30  [7]  ng/g)  were  detected  in  mussels  exposed  in  Upper  Lyons  Creek. 
Mussels  were  placed  at  this  location  because  of  suspected  historical  PCB  contamination  in 
the  sediment.  PCBs  were  not  detected  in  mussels  placed  at  Niagara-on-the-Lake  although 
they  were  detected  in  spottail  shiners  during  the  1991  survey  (Suns  and  Hitchin  1992). 

PCB  concentrations  in  mussels  remained  consistently  high  at  selected  stations  on  the  U.S. 
side;  Gill  Creek  (2,623  [745]  ng/g),  Two  Mile  Creek  (108  [32]  ng/g),  Wheatfield  (99  [7] 
ng/g)  and  102nd  Street  landfill  site  (119  [46]  ng/g).  These  concentrations  exceeded  the 
Canada-U.S.  Great  Lakes  Water  Quality  Agreement  specific  objective  for  the  protection  of 
fish-eating  wildlife,  which  is  100  ng/g.  These  sites  represent  contaminant  contributions  from 
hazardous  waste  landfills.  PCB  concentrations  in  mussels  at  Wheatfield  and  102nd  Street 
are  consistent  with  results  for  spottail  shiners  (these  are  the  only  two  U.S.  stations  in  the 
upper  Niagara  River  sampled  in  both  surveys). 

Gill  Creek  has  been  recognized  as  an  important  source  of  PCBs  to  the  Niagara  River  and 
subsequently  Lake  Ontario.  Gill  Creek  received  contaminants  from  chemical  operations  at 
Olin  and  Dupont  and  was  historically  a  known  PCB  "hot  spot"  (Interagency  Task  Force  on 
Hazardous  Waste  1979;  Raven  1991),  with  concentrations  of  PCBs  in  the  sediment  near  the 
mouth  of  Gill  Creek  ranging  from  20  to  10,700  ug/g  (New  York  State  Department  of 
Environmental  Conservation  1992).  Results  from  previous  mussel  biomonitoring  surveys 
(Richman  1992)  suggested  that  concentrations  of  available  PCBs  may  be  decreasing  at  Gill 
Creek,  however,  concentrations  in  mussels  from  the  1991  survey  are  higher  than  any 
previously  detected  by  the  MOE  biomonitoring  surveys.  It  is  presently  unknown  why 
concentrations  in  mussels  were  so  high  in  1991,  however,  it  does  indicate  that  the 
bioavailability  of  PCB  at  this  site  is  not  decreasing.  Excavation  of  contaminated  sediment 
in  Gill  Creek  to  eliminate  this  source  of  PCBs  to  the  Niagara  River  has  been  completed. 
Future  biomonitoring  at  this  site  will  confirm  if  it  is  still  a  source  of  PCBs. 

PCBs  found  in  mussels  at  other  stations  on  the  U.S.  side  (Pettit  Flume  (48  [1]  ng/g), 
Gratwick/Riverside  Park  (52  [16]  ng/g),  vicinity  of  Occidental  Chemical  Corp.  (range  from 
non  detect  to  55  ng/g))  are  low  and  consistent  with  previous  mussel  surveys.  High  PCBs 
were  detected  in  spottail  shiners  in  1990  on  the  U.S.  shoreline  at  Lewiston  and  on  the 
Canadian  shoreline  at  Queenston  (Suns  1991  per  commun.).  Accordingly,  these  stations 
were  included  in  the  mussel  survey  in  1991  to  determine  if  a  PCB  source  was  present.  In 
1991  PCBs  were  not  detected  in  mussels  at  either  of  these  sites.  Similarly,  they  were  not 
detected  in  spottail  shiners  in  1991  either.  The  cause  of  the  high  concentrations  detected 
in  1990  is  still  unknown. 

Mirex  was  detected  at  low  concentrations  in  mussels  placed  at  several  sites  in  the  vicinity 
of  the  Occidental  Chemical  Corporation's  Buffalo  Avenue  plant  (range  from  non  detect  to 
15  ng/g).  Unlike  previous  surveys  it  was  not  detected  at  102nd  Street  landfill  site  in  1991. 
These  results  are  also  consistent  with  the  spottail  shiner  data  which  show  sporadic  detection 
of  mirex  at  this  site.  The  presence  of  mirex  in  water  downstream  of  the  outfalls  suggests 
that  residues  from  previous  operations  at  the  facility  are  still  leaching  into  the  river,  either 


from  surrounding  landfills,  or  from  historically-contaminated  equipment.  Occidental 
Chemical  Corporation  (formerly  Hooker  Chemical  and  Plastics  Corp.)  was  the  sole  producer 
of  mirex.  The  use  of  mirex  has  been  limited  since  1976  by  Canadian  and  U.S.  legislation 
because  of  its  enviroimiental  impacts. 

Trace  concentrations  of  organochlorine  pesticides  were  detected  in  mussels  at  several 
stations  on  the  U.S.  side  (102nd  Street,  vicinity  of  Occidental  Chemical  Corp.,  Gill  Creek, 
Two  Mile  Creek)  and  were  consistent  with  previous  surveys.  The  presence  of  these 
contaminants  is  a  reflection  of  the  present  and  historical  use  of  these  pesticides  in  the 
region. 


Chlorinated  Benzenes 

Chlorinated  benzenes  were  not  detected  in  mussels  at  any  stations  sampled  on  the  Canadian 
side  of  the  Niagara  River.  The  Pettit  Flume  remains  the  most  significant  source  of 
chlorinated  benzenes  to  the  Niagara  River  relative  to  the  other  sites  sampled  in  this  survey. 
The  Pettit  Flume  is  a  storm  sewer  which  receives  waste  water  from  the  Occidental  Chemical 
Corp.  Durez  division  and  surrounding  hazardous  waste  sites  (Geologic  Testing  Consultants 
LTD.  1984).  These  sites  were  fiUed  with  waste  products  which  included  chlorinated  phenols, 
chlorotoluene,  other  organic  and  inorganic  compounds  and  phenol  tar  containing  chlorinated 
benzenes  (Interagency  Task  Force  on  Hazardous  Waste  1979;  Raven  1991).  There  are  plans 
imder  way  by  New  York  state  and  Occidental  Chemical  Corp.  to  remediate  the  site. 

Chlorinated  benzenes  detected  in  mussels  at  the  Pettit  Flume  were  high.  Contaminants 
were  not  present  at  the  Pettit  Flume  upstream  control  site.  Concentrations  of 
hexachlorobenzene,  pentachlorobenzene  and  several  other  chlorinated  benzenes  in  mussels 
were  in  the  part  per  million  range,  far  exceeding  concentrations  in  mussels  exposed  at  other 
sites.   Hexachlorobenzene  was  detected  in  mussels  at  almost  all  U.S.  sites  sampled. 

A  sampling  station  was  established  downstream  of  the  Pettit  Flume  embayment  to 
determine  if  there  was  migration  of  contaminants  into  the  Niagara  River.  Trace 
concentrations  of  several  chlorinated  benzenes  and  PCBs  were  detected  in  mussels  placed 
at  this  site  suggesting  some  contaminant  migration.  These  results  were  similar  to  data  from 
1985  (although  more  compounds  were  detected  downstream  in  1991).  The  downstream 
station  was  not  sampled  in  1987  or  1989. 

Concentrations  of  pentachlorobenzene  and  1,2,3,4  tetrachlorobenzene  in  mussels  (232  [55] 
ng/g  and  239  [48]  ng/g  respectively)  were  also  higher  at  the  102nd  Street  landfill  site  than 
at  the  other  U.S.  sites  sampled.  Several  other  chlorinated  benzenes  were  also  detected  in 
mussels  at  this  site.  High  concentrations  of  chlorinated  benzenes  in  mussels  at  this  station 
are  consistent  with  spottail  shiner  results  (Suns  and  Hitchin  1992). 

Mussels  were  placed  at  several  outfalls  in  the  vicinity  of  the   Occidental  Chemical 


Corporation's  Buffalo  Avenue  plant  to  assess  the  release  of  contaminants  from  surrounding 
landfills  and  plant  operations.  Chlorinated  benzenes,  2,3,6,trichlorotoluene  and  2,4,5 
trichlorotoluene  were  detected  in  mussels  at  these  sites  (in  particular  sewer  003,  sewer  002 
and  a  storm  sewer  that  runs  under  the  highway  and  drains  surface  runoff  but  is  not 
connected  to  the  sewer  system).  The  presence  of  contaminants  in  mussels  placed  at  the 
storm  sewer  is  of  particular  interest  since  the  outfall  appears  to  only  serve  as  a  drainage 
system  for  run  off  from  the  Robert  Moses  Parkway  and  surrounding  area.  It  is  tmclear  if 
the  presence  of  contaminants  in  mussels  at  this  site  is  due  to  contaminated  soil  in  the 
surrounding  area  which  enters  the  Niagara  River  through  the  sewer  after  a  rain  event  or  if 
it  is  from  upstream  loadings  from  other  outfalls  in  the  area.  This  site  will  be  investigated 
more  closely  in  the  future.  The  only  other  site  where  trichlorotoluenes  were  detected  in 
mussels  was  at  the  Pettit  Flume. 

In  general,  with  the  exception  of  the  Pettit  Flimie,  the  concentration  of  chlorinated 
compounds  found  in  mussels  at  the  sites  on  the  U.S.  side  were  consistent  with  previous 
biomonitoring  surveys.  Sources  of  chlorinated  benzenes  to  the  Niagara  River  include  the 
Pettit  Flume,  102nd  Street  landfill  site,  the  area  surrounding  the  Occidental  Chemical 
Corporation's  Buffalo  Avenue  plant.  Gill  Creek  and  to  a  lesser  extent  Two  Mile  Creek, 
Wheatfield  and  Gratwick/Riverside  Park  where  only  trace  concentrations  of  a  few 
chlorinated  benzenes  were  detected.  Chlorinated  benzenes  were  not  detected  in  mussels 
placed  at  the  Lewiston  site. 


Polychlorinated  Dibenzo-p-Dioxins  And  Furans  In  Mussels  And  Sediment 

Mussels 

Dioxins  and  Furans  were  analysed  in  mussels  fi^om  seven  stations.  Dioxins  and  furans  were 
not  detected  in  the  Balsam  Lake  control  mussels,  mussels  placed  at  the  Thunderbay,  Lake 
Erie  control  site  or  at  Occidental's  sewer  003. 

The  highest  concentration  of  dioxins  and  furans  in  general  were  in  mussels  exposed  at  the 
Pettit  Flume.  Concentrations  were  10  to  1000  times  greater  in  these  mussels  than  in  mussels 
placed  upstream  of  the  inlet  as  a  control  group.  Dioxins  and  furans  were  detected  in 
mussels  from  102nd  Street  landfill  site  and  at  Gratwick/Riverside  Park.  Concentrations  in 
mussels  placed  at  these  sites  tended  to  be  lower  than  mussels  placed  at  the  Pettit  Flimie  for 
most  compounds,  particularly  the  furan  congeners  which  were  present  in  the  ppb  range  in 
the  Pettit  Flume  mussels. 


The  concentration  of  the  most  toxic  dioxin  compound,  2,3,7,8  tetrachlorinated  dibenzo-p- 
dioxin  (TCDD),  was  4.3  ppt  in  the  Pettit  Flume  upstream  control  mussels,  27  ppt  in  the 
Pettit  Flume  mussels  and  45  ppt  in  mussels  placed  at  the  102nd  Street  site. 

Sediment 

Sediment  concentrations  of  dioxins  and  furans  were  below  the  method  detection  limit  at 
Thunder  Bay,  Lake  Erie  (control  site),  102nd  Street  site  and  at  the  Pettit  Flume  upstream 
control  site. 

The  highest  concentrations  of  dioxins  and  furans  were  found  in  sediment  collected  from  the 
Pettit  Flume  and  Bloody  Run  Creek.  The  Pettit  Flume  had  the  highest  concentrations  of 
furans  (range  250  ppb  T4CDF  to  2,300  ppb  H7CDF)  while  Bloody  Run  Creek  had  the 
highest  concentrations  of  dioxin  compounds  (range  41  ppb  08CDD  to  450  ppb  H6CDD). 
Of  particular  concern  was  the  high  concentration  of  2,3,7,8  tetrachlorinated  dibenzo-p-dioxin 
(120  ppb)  found  in  sediment  collected  from  Bloody  Run  Creek.  Bloody  Run  Creek  receives 
leachate  from  the  Hyde  Park  landfill  site  which  has  a  history  of  leaching  contaminants  into 
the  Niagara  River. 

Dioxins  and  furans  were  also  detected  in  sediment  collected  from  Two  Mile  Creek  and 
Gratwick/  Riverside  Park,  however,  concentrations  were  low  relative  to  the  sediment 
concentrations  in  the  Pettit  Flume  and  at  Bloody  Run  Creek. 


Inorganic  Contaminants 

Preliminary  review  of  the  inorganic  contaminants  in  mussels  are  consistent  with  1989  results 
(Richman  1992)  in  that  the  short  exposure  time  is  likely  insufficient  for  measuring  uptake 
of  metals.  A  longer  exposure  period  is  necessary  for  bioaccumulation  to  adequately  assess 
sources  of  these  contaminants.  Future  biomonitoring  studies  will  need  to  incorporate  a  new 
study  design  to  investigate  inorganic  contaminant  sources. 
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